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Abstract. In this paper, based on fuzzy theory, we propose a seismic economic risk assessment method
for bridge systems and take a high-speed railway continuous girder bridge as an example. We adopted a
fuzzy comprehensive evaluation method and performed combined damage analyses of the displacement-
based support and sections of a curvature-based pier. The results showed that the proposed analysis
method of the fuzzy seismic economic risk for bridge systems can comprehensively and accurately calcu-
late the economic losses of continuous girder bridges under earthquake. We found the error for the seis-
mic economic loss to be larger when pier components are used to represent the whole bridge. This frame-
work method for determining the annual expected risk of loss based on fuzzy theory can comprehensively
assess the direct economic risk of a high-speed railway continuous girder bridge based on the probabilistic
characteristics of the structural seismic performance. In addition, this method can be used to make rea-

sonable evaluations of the seismic design, maintenance, reinforcement, and post-disaster reconstruction
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of high-speed railway continuous girder bridges.

Keywords: seismic economic risk; continuous girder bridge; seismic vulnerability; fuzzy theory;

annual expected loss

0 3|8

A 2R R 9 b 7R IR M R A 22 T
JEAH R R R IR R B R 2 — . DU DU R ek
Bk 5 ) 22 Kb T v B RE X PR IR R Ak O R A R
BT A X HB s F B R s AR .k AT
EARXE T 20 B 38 38 R B AT RN R =2 Ak T
(1M B0 S A 2 O 2 A R O % B o 2 5 v TR
BRSO R MR A 2 (2) BRI He R e R
K2 GOITEBEE R, FH I (O TMasm 3%
SR FHE 7 MR B, 8008 AR T R K R B A SR A1

FEATR R0 AR S, 3 T PR R M LR i T R 1A R
CLrta e . 21 tHhal o) 38 B R OF 7 R TR 5
O (PEERE T 55 AR HURE PE REE Al HE 4214k &=, H
EFLL MRS AL R T TR S i AR
A5 2 01t 2 A (R AN B L IR DA 22 B L A 40 BT 4
PR PR P RE AR, LA 2 O JE A A M 7= 40 B
HEZRAAR 28 35 B0 M7 45 4 (1 M i 5 B0 L T R 5 4 i A
i Hb 1 b R A B8V L RS A R R T R kL
TR REERL . BRiEE N, 0 R RET
S8 F6) 1) 37 ) AP RF 9T i 22 55 1 A B R 2 DA 45
FPT R PERE R I S A T B =0, B R B h T AE SR
58y R B g 30145 25Kl X AT % 23 A ) b R 48 5 it
KIBIESE i Ak FAE A By Be . SCHRL 5-6 12 LIATF B i
AR AT W05 RZS 5 B DA w5 K 5 3 2 I
Pr AR 2 57 KUK o SR L X T 3% 22 R AR L A 46

BRI, S A M 72 TP AR A5 405 AN TT 220 TR I (S AT B
PRI W 3072 5 B0 R A AR

AR SCAE X AR BT TS 09 5 BR A L 255 25 18 i S 2
Br 5 F2 BEAF G B EECAE) 1Y 52 14 i 4R T —
o 35 AR LD P ey A % 3 6 TR AV M 5 2 B XU
XTIk . SRR R TN BIIE VAN i 2 R 1Y
b 7= 2855 KBS U5 VA LB B A L o A RS . DA
G 3 UE B IR A5 B R B M AR 22 U RS L W] O AR

Jr G 1A A A6 o 1 8 4R A ) PR SRR
1 HrR = KR4 3R i

PEER $ Hi i) M 7% KUK PEAS FE 2L 1k R 24 4
1197 0 [ 7S B V=8 | o VTSR 0 TN 1
RN A T, AR SCHE A e 8 Bk B % 2 0 B 1
ML UL PEER By M52 KRS PEA 7 36 o JE R L 38 JH 4F
IR C EAL) 143 K PGS ., A Hi
PR (EALD ™ 350D B .

EAL :ﬂﬂL,.dG(L, | DM)dG

(DM | EDP)dG(EDP | IM)dG (IM) (1)
AL, AR (R AEE 2 S HE R HZ )
DM R RS AR 55 IM R MR sk i 240 EDP
HEEM TR SEGAG (2 | y) B G2 | y) X & BIGK
.Gx | y) =P <y |y=Y) NHFEMHEIRIT
SrATRREL. AT A 1,

B b BRI
DM: Bk & DV YA &

R SR 5 gk 53 H
I i@;zﬁ;ﬁﬁfgééﬂc EDP: TR RS
D: BiHRHIE
A1

ST RAE A

Fig.1 Analytic flowchart
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Fig.2 Seismic hazard curve
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Table 1 Seismic performance level of bridge structures
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Fig.3 Continuous beam bridge model
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Fig.4 Membership function of bearing damage
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Fig.6 Seismic vulnerability curves of pier components and fuzzy bridge system
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Table 3 Loss ratio (L,) for each damage state
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Fig.7 Seismic economic loss curve
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Table 4 Calculation results of annual expected loss
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